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Abstract: Although concerns about harm and side effects are among the most important factors
determining vaccine hesitancy, research on the fear of vaccination is sparse. The purpose of this
study is a validation the Fear of Coronavirus Vaccination Scale (FoCVVS), adapted from the Fear
of COVID-19 Scale. A representative sample of 1723 young adults aged 20-40 from Poland, Israel,
Slovenia, and Germany participated during two time-points of the third COVID-19 pandemic wave.
The online survey included demographic variables and several well-being dimensions, including
gender, vaccination status, fear of coronavirus (FoCV-195S), physical health (GSRH), life satisfaction
(SWLS), and perceived stress (PSS-10), anxiety (GAD-7), and depression (PHQ-9). Exploratory factor
analysis (EFA) was performed at T1, and confirmatory analysis (CFA) at T2. The second-order
two-factor structure demonstrated the best fit and very good discriminant and convergent validation.
The general factor of the FOCVVS included two subscales assessing the emotional and physiological
symptoms of fear of vaccination. Unvaccinated people showed higher levels of fear of vaccination
than those vaccinated. A vaccination status, fear of vaccination T1, and fear of COVID-19 T1 were
significant predictors of fear of vaccination T2. Vaccination-promoting programs should be focused
on decreasing fear and enhancing the beneficial effects of vaccination.

Keywords: anxiety; COVID-19 pandemic; depression; fear of COVID-19; fear of vaccination; fear of
coronavirus vaccination scale (FOCVVS); mental health; physical health; stress; vaccination status;
well-being

1. Introduction

Vaccination decisions and hesitancy are essential to current research during the COVID-
19 pandemic. Studies indicated that COVID-19 vaccines could decrease the severity of
coronavirus infection, serious side effects, and death [1-3]. Despite the hard scientific
evidence, many people, especially young adults, remain unvaccinated [4-9]. Vaccination
prevalence seems to differ depending on geographic region or country [10,11]. For ex-
ample, on 9 June 2021 (when the data were collected in the current study), there were
24-25% of fully vaccinated people in Germany, Poland, and Slovenia, whereas 56% in
Israel [12]. The main barrier to vaccination is distrust in the effectiveness of vaccination
and fear of vaccination side effects, including infertility, harm, severe disability, or even
death [4,6-9,13-19].

Although fear of vaccination is one of the most important reasons for hesitancy, the
study of fear of vaccination in hesitancy research is sparse. The main barrier to research
seems to be a lack of reliable tools to measure the fear of vaccination. Previous studies have
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assessed fear, worry, or concerns about vaccination using self-developed single questions,
which were never examined regarding reliability or validity e.g., [7-9,15-17,19]. Hamilton
and Hagger [20] developed the Vaccination Concerns in COVID-19 Scale (VaCCS), but
instead of fear, this tool measures beliefs and concerns about COVID-19 vaccines on
35 items included in eight subscales (socio-political, health beliefs and outcomes, trait
measures, intentions to receive the COVID-19 vaccine). Similarly, Gregory et al. [21]
developed a seven-point COVID-19 Vaccine Concern Scale (CVCS). However, still, this
measure examines the cognitive aspects of the perceived reasons, attitudes, and beliefs
associated with hesitancy rather than the symptoms of fear of vaccination. Recently, Kotta
et al. [22] developed the Multidimensional COVID-19 Vaccine Hesitancy Scale (CoVaH),
with three factors: skepticism, risk perception, and fear of the COVID-19 vaccine. The third
factor assessed symptoms of fear of vaccination on a four-item scale, but the sensitivity of
this subscale for screening unvaccinated people was weak (52.7%). Sato and Fintan [23]
developed four questions about fear of needles, side effects of vaccines, concerns that
the vaccine is of no benefit in preventing disease, and is harmful, which were rated on a
four-item response scale. Although the scale is promising, the structure and parametric
properties are unknown since the scale was never validated. Finally, Malas and Tolsa [24]
adapted the Fear of COVID-19 Scale (FoCV-19S) to measure fear of vaccination in a sample
of 2175 Spanish adults. However, the loading weight of item 5 (“When watching news and
stories about COVID-19 vaccine on social media, you become nervous or anxious”) did not
fall into sufficient criteria (factorial load less than 0.50, interpreted as fair), so item 5 was
removed from the newly adapted Vaccination Fear Scale (VFS-6). In summary, all currently
existing scales are not entirely suitable for measuring fear of vaccination.

In this study, we will adapt the original FoCV-19S developed by Ahorsu et al. [25],
in a large representative sample of young adults from four countries: Germany, Israel,
Poland, and Slovenia. We believe that the fear of COVID-19 vaccination is part of the fear
of COVID-19 as a more general latent construct. We assume that both fears of COVID-19
and COVID-19 vaccination share the same symptoms of fear but differ in the source of
fear (general COVID-19 versus COVID-19 vaccination). The reason to adopt the FoCV-19S
for measurement of fear of coronavirus vaccination is that the FoCV-19S is an excellent
standardized instrument to assess emotional and physiological symptoms of coronavirus
fear. The FoCV-19S was developed based on several steps, starting from an extensive
literature review, then the initial set of 30 items was evaluated and reduced by two expert
panels and assessed using the pilot test and factor analysis [25]. The FoCV-19 was adapted
and used in many countries worldwide during the COVID-19 pandemic, showing very
good reliability and validity in various languages worldwide e.g., [26-33].

Fear symptoms are relatively easy to recognize and manage. A person who becomes
aware of fear can take action to lower the level or eliminate the source of that fear. There-
fore, it seems essential to measure both emotional and physiological fear of vaccination
symptoms to engage in reducing them and, consequently, to increase vaccination in popu-
lations worldwide. It seems important during the global pandemic to find a universal tool
to measure fear of vaccination, which will be valid in various cultures and independent
of language. Such universal measures allow for the comparison of fear of vaccination
globally, and they can speed up the development of appropriate prevention strategies
against unnecessary coronavirus infections and deaths. Therefore, the present study will
validate and compare the fear of vaccination scale across four languages: German, Hebrew,
Polish, and Slovenian. German, Polish and Slovenian languages come from Europe, while
Hebrew is from Asia. German and Polish languages and cultures differ substantially, but
Germany and Poland border each other. Both Polish and Slovenian are Slavic languages,
but Poland and Slovenia differ substantially in geographical regions of Europe. Hebrew
is most distant from the other three languages and uses no Latin letters, but people from
Israel share European culture.

Previous studies found one-factor [25-28], two-factor [29,30], and bi-factor [31] struc-
tures in the FoCV-19S, with two subscales related to the emotional and physiological
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responses to COVID-19. In this prospective study, we will examine one-factor and two-
factor models using exploratory factor analysis (EFA) at the first time-point and using
confirmatory factor analysis (CFA) during the second measurement. Country and gender
heterogeneity will also be explored in our study to check whether the new FoCVVS is
resistant to cultural differences.

To examine the concurrent validity of the FoOCVVS, we will conduct a Student’s t-test
regarding vaccination status and use correlation and regression analyses to investigate
associations between the FoCVVS and well-being dimensions, including general self-rated
health, stress, anxiety, depression, life satisfaction, and fear of COVID-19. Babicki et al. [34]
reported higher stress levels, fear of COVID-19, and depression among unvaccinated
young adults (aged between 18 and 29) than those vaccinated. Similarly, Alam et al. [35]
found higher health problems (including general health, depression, and post-traumatic
stress disorder) in unvaccinated than in vaccinated healthcare workers. In contrast, our
recent study found lower perceived physical health, stress, coronavirus-related PTSD,
fear of COVID-19, and depression, while higher in life satisfaction among unvaccinated
that vaccinated adults [36], which is consistent with a fuzzy-trace theory [37]. Network
analysis showed also that stress and anxiety levels have a main effect on depression and
life satisfaction in both vaccinated and unvaccinated participants [36]. In this study, we
will examine the relationship between fear of vaccination and mental-health dimensions, to
check whether unvaccinated participants demonstrate better [36,37] or worse [34,35] mental-
health. A systematic review and meta-analysis found moderate associations between fear of
COVID-19 and mental health, including 0.42 for stress, 0.54 for anxiety, 0.40 for depression,
and 0.24 for mental well-being [32]. Considering fear of COVID-19 vaccination as part of
general fear of COVID-19, we will expect similar associations and hypothesize that fear of
coronavirus vaccination will be related positively to fear of COVID-19, anxiety, depression,
and stress, and negatively to life satisfaction and physical health.

2. Materials and Methods
2.1. Study Design

The prospective study was performed in a representative sample of 1723 young
adults from Poland, Israel, Slovenia, and Germany, during two time-points of the third
wave of the COVID-19 pandemic in 2021 (T1 = 19-26 February, and T2 = 26 May-9 June).
The ARIADNA panel disseminated online surveys its registered individuals in Poland,
Israel, Slovenia, and Germany, aged 20-40 (as an inclusion criterion). Four versions of
the survey were prepared in each language (i.e., German, Hebrew, Polish, and Slovenian)
from English, by a team of translators and mental-health experts, based on cross-cultural
adaptation guidelines [38]. Participants voluntarily completed the survey in an average
time of 21.52 min. (SD = 136.75). During T1, the data were collected from a sample of
2951 people, and during T2, from 1723 participants, giving a response rate of 58.42% in T2.
This study is a part of the international project “Mental Health of Young Adults During the
COVID-19 Pandemic in Poland, Germany, Slovenia, and Israel: A Longitudinal Study” [39].

2.2. Participants

The sample of 1723 young adults from Germany (n = 418, 24%), Israel (n = 428, 25%),
Poland (n = 446, 26%), and Slovenia (n = 431, 25%), and aged between 20 and 40 years
(M =30.74, SD = 5.74) years participated in the two time-points of the study. In the total
sample, 935 participants were women (54%), 1218 were single (71%), 420 were university
or college students (24%), 1001 were child-free (58%), 1297 lived in towns or cities (75%),
and 1218 were employed (71%).

2.3. Measurements
2.3.1. Fear of Coronavirus Vaccination

The 7-item Fear of Coronavirus Vaccination Scale (FoOCVVS) was adapted in the study
from the Fear of COVID-19 Scale (FoCV-19S) developed by Ahorsu et al. [25], and the
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Hebrew [30] and Polish [40] language adaptations of FoCV-19S. The original FoCV-19S is a
7-item scale describing emotional and physiological symptoms of fear of coronavirus (e.g.,
“My heart races or palpitates when I think about getting coronavirus-19”). In FoCVVS, the
word “coronavirus-19” was replaced with “vaccine for COVID-19” for all items. Partici-
pants rated on a 5-point Likert scale (from Strongly disagree = 1 to Strongly agree = 5) to what
extent they agree with the symptom. The total score ranges from 7 to 35, with higher values
indicating fear of COVID-19 vaccination. Internal reliability for the total score of FoCVVS
was Cronbach’s « = 0.92 at T1 and Cronbach’s « = 0.93 at T2.

2.3.2. COVID-19 Vaccination Status

Vaccination status was assessed in the study using a single item: “Receiving the
COVID-19 vaccine”, with response options I am vaccinated = 1, or I am not vaccinated = 0.

2.3.3. Fear of COVID-19

The Fear of COVID-19 Scale (FoCV-19S) was developed by Ahorsu et al. [25] to assess
the emotional and physiological response to the COVID-19 pandemic. The FoCV-19S is
a 7-item scale with answers selected on a 5-point Likert scale (from Strongly disagree = 1
to Strongly agree = 5). The higher the scores (ranging from 7 to 35), the greater fear of
COVID-19. In the present study, reliability assessed using Cronbach’s « coefficient was
0.91, 0.85, and 0.92 at T1 and 0.92, 0.87, and 0.93 at T2 for the total score, emotional, and
physiological scales, respectively.

2.3.4. Physical Health

Health-related quality of life was assessed using the General Self-Rated Health (GSRH),
developed by DeSalvo et al. [41]. The GSRH includes two items from the standard general
health survey (SF-12V). Participants rated on the 5-point Likert scale (from Excellent =1
to Poor = 5) their health individually (item 1) and in comparison to others of the same age
(item 2). Higher scores are interpreted as worse perceived health. Cronbach’s « was 0.90
and 0.89 during T1 and T2, respectively.

2.3.5. Life Satisfaction

The 5-item Satisfaction With Life Scale (SWLS) was developed by Diener et al. [42] to
assess a global cognitive aspect of subjective well-being. Participants rated on a 7-point
Likert scale the extent of their agreement with a given statement (from Strongly disagree = 1
to Strongly agree = 7). The SWLS is a unidimensional instrument with scores ranging
from 5 to 35 (the greater the score, the higher sense of satisfaction with life). The internal
consistency of the SWLS in the current study was Cronbach’s & = 0.86 and 0.87 for T1 and
T2, respectively.

2.3.6. Perceived Stress

The 10-item Perceived Stress Scale (PSS-10) is a unidimensional instrument to measure
the frequency of stressful events in the last month [43], rated on a 5-point Likert scale
(from Never = 0 to Very often = 4). The higher the scores (ranging from 0 to 40), the greater
perceived stress occurred. In this study, Cronbach’s « was 0.83 during T1 and 0.83 at T2.

2.3.7. Anxiety

The 7-item Generalized Anxiety Disorder (GAD-7) scale [44] assesses anxiety symp-
toms during the past two weeks, using a 4-point response scale (from Not at all = 0; to
Nearly every day = 3). The GAD-7 is a unidimensional scale, with scores ranging between 0
and 21 (higher scores indicating a greater risk of general anxiety disorder). In this study,
Cronbach’s oc was 0.94 at T1 while 0.95 at T2.
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2.3.8. Depression

The 9-item Patient Health Questionnaire (PHQ-9) [45] was used to evaluate depressive
symptoms in the last two weeks on a 4-point response scale (from Not at all = 0; to Nearly
every day = 3). The PHQ-9 is a unidimensional toll with scores ranging from 0 to 27 (higher
scores mean greater depression risk). This study’s reliability coefficients (Cronbach’s )
were 0.93 and 0.94 for T1 and T2, respectively.

2.3.9. Sociodemographic Data

Sociodemographic data included questions regarding gender, age, place of residence
(village, town, or city), student status (student or not a student), employment status
(employed or unemployed), relationship status (coupled or single), and having children
(having children or child-free).

2.4. Statistical Analysis

Descriptive statistics were calculated for the FOCVVS at T1 in each country-related
sample separately, including a range of scores, mean (M), standard deviation (SD), median
(Mdn), skewness, and kurtosis. Pearson’s correlations were used to examine associations
between items of the FoCVVS at T1. Exploratory factor analysis (EFA), with a maximum
likelihood (ML) estimation method, was performed 4 times, for samples from Germany
(n = 418), Israel (n = 428), Poland (1 = 446) and Slovenia (n = 431), during the first measure-
ment (T1) using JASP software [46]. As a preliminary analysis, the Kaiser-Meyer-Oklin
(KMO) measure and Bartlett’s Sphericity test were examined to explore whether the data’s
properties are suitable for the EFA. The EFA was performed twice in each sample to test
the one-factor (using Kaiser criterion) and alternative two-factor structure (using parallel
factor analysis and oblique Promax rotation) of the fear of vaccination scale (FoCVVS).

Confirmatory factor analysis (CFA) with maximum likelihood (ML) estimation method
was performed for the total sample (N = 1723) during the second measurement (T2),
using structural equation modeling (SEM) with AMOS for IBM SPSS software ver. 26
for Windows [47], with Master Validity plugins [48], to perform confirmatory composite
analysis. The CFA was performed three times for the one-factor solution (Model 1), parallel
two-factor solution (Model 2), and second-order two-factor solution (Model 3). Modification
indices were used to improve model fit. Convergent validity [49,50] of each model was
assessed based on the standardized factor loadings (3 > 0.70), Cronbach’s alpha reliability
coefficient (o« > 0.70), composite reliability (CR > 0.60), and average variance extracted
(AVE > 0.50). Discriminant validity was tested using the Fornell and Lacker [51] criterion
and the heterotrait-monotrait (HTMT) ratio of correlation [52,53]. All structural models
were evaluated using several goodness-of-fit criteria, including ML x?, df and p-value (the
ratio x2 /df <2 is considered very good fit, between 2 and 3—good, and acceptable < 5),
standardized root mean squared residual (SRMR < 0.08 is acceptable), root mean square
error of approximation (RMSEA; acceptable fit if < 0.08, adequate fit if < 0.06, and good if
0.04), comparative fit index (CFl is acceptable if > 0.90, and good if > 0.95) [54].

The measurement invariance (MI) was examined using multigroup CFA (MGCFA)
to check whether FOCVVS scores in the latent variable and particular items varied across
genders and countries. We conducted hierarchical tests for the invariance of measurement
parameters, assuming more equality restrictions in each consecutive model in the following
sequence: configural, metric, scalar, and strict MI models [55]. Configural invariance
verified that the same CFA structure is valid in each gender or country group. Metric
invariance assumes that factor loadings are equal across groups, examining whether partic-
ipants across groups attribute the same meaning to the latent construct under study. The
scalar invariance test of the null hypothesis examines whether the loadings and intercepts
are constrained to be equal. Scalar invariance implies that the meaning of the construct
(factor loadings) and the levels of the underlying items (intercepts) are equal in all groups.
This means that scores on the latent variable are comparable across groups. Strict invari-
ance constrained factor loadings, item intercept, and residual variances to be equal across
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groups. If strict invariance is confirmed, the latent construct is measured identically across
groups [55,56]. Chen [55] suggests a change of CFI < —0.005, supplemented by a change
in RMSEA > 0.010, as an indicator of non-invariance when the compared sample sizes
are unequal.

Concurrent validity was examined using JASP software three times: (1) using a
Student’s t-test for examining differences in fear of vaccination between vaccinated and
unvaccinated people, separately for T1 and T2 (the effect size was assessed using Cohen'’s
d); (2) testing Pearson’s correlations between fear of vaccination and well-being dimensions
in the total sample and among vaccinated and unvaccinated individuals; (3) performing
multiple linear regression for vaccination fear as a dependent variable at T2, and all
dimensions of well-being at T1 as potential predictor variables. Bootstrapping with the
1000 resampling method was used to increase the accuracy of measurement.

3. Results
3.1. Exploratory Factor Analysis for Fear of Vaccination Scale during T1

Descriptive statistics for seven items of the FOCVVS, including range, mean, standard
deviation, skewness, kurtosis, and Pearson’s correlations, are presented in Tables S1-54
(in the Supplementary Materials) for the samples from Germany (1 = 418), Israel (n = 428),
Poland (n = 446), and Slovenia (1 = 431), respectively. The descriptive statistics showed
an appropriate distribution of the data for parametric tests. Significant and positive cor-
relations (above 0.30) between seven items of the FOCVVS were demonstrated in all four
countries, ranging between 0.51 and 0.86 for Germany, 0.50 and 0.83 for Israel, 0.47 and
0.87 for Poland, and 0.36 and 0.82 for Slovenia.

The EFA was replicated in each country (e.g., Germany, Israel, Poland, and Slovenia)
to explore the factor structure of the FoCVVS dependent on language. The results are
presented in Table 1. KMO was 0.884, 0.884, 0.874, and 0.866 for samples from Germany,
Israel, Poland, and Slovenia, respectively. Bartlett’s Sphericity test was significant at
p < 0.001 for all samples, and equaled x?(21) = 2197.43, x*(21) = 2418.24, x*(21) = 2463.82,
and x2(21) = 2019.31, for samples from Germany, Israel, Poland, and Slovenia, respectively.
All these tests showed that factor analysis is appropriate to perform.

Table 1. Factor loadings for Model 1 (one-factor solution) and Model 2 (two-factor solution) of the
Fear of Coronavirus Vaccination Scale for samples from Germany, Israel, Poland, and Slovenia.

Country Item Model 1 Model 2
1 Factor Unigq. Factor 1 Factor 2 Unigq.
FoCVV_1 0.68 0.54 0.92 0.20
FoCVV_2 0.59 0.65 0.85 0.37
FoCVV_3 0.83 0.31 0.71 0.33
Germany g ocvy 4 0.78 0.39 0.48 0.35
FoCVV_5 0.82 0.33 0.57 0.35
FoCVV_6 0.87 0.23 0.99 0.16
FoCVV_7 0.89 021 1.01 0.13
FoCVV_1 0.69 0.53 0.94 0.20
FoCVV_2 0.70 0.51 0.99 0.14
FoCVV_3 0.83 0.30 0.87 0.26
Israel FoCVV_4 0.79 0.37 0.43 0.37
FoCVV_5 0.77 0.41 0.50 0.38
FoCVV_6 0.87 0.24 0.93 0.18

FoCVV_7 0.87 0.24 0.95 0.16
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Table 1. Cont.

Country Item Model 1 Model 2
1 Factor Unigq. Fa(lztor Facztor Unigq.
FoCVV_1 0.71 0.50 0.88 0.26
FoCVV_2 0.70 0.50 0.92 0.23
FoCVV_3 0.84 0.29 0.66 0.30
Poland FoCVV_4 0.78 0.39 0.65 0.33
FoCVV_5 0.75 0.44 0.64 0.39
FoCVV_6 0.85 0.28 0.94 0.14
FoCVV_7 0.86 0.26 0.95 0.11
FoCVV_1 0.65 0.58 0.80 0.30
FoCVV_2 0.60 0.63 0.93 0.22
FoCVV_3 0.87 0.24 0.74 0.27
Slovenia FoCVV_4 0.74 0.46 0.57 0.38
FoCVV_5 0.63 0.60 0.42 0.57
FoCVV_6 0.82 0.33 0.93 0.22
FoCVV_7 0.88 0.22 0.92 0.14

Note. FOCVV_1 = number of item of the Fear of Coronavirus Vaccination Scale.; Uniq. = uniqueness.

One-factor solution (Model 1) was found using the Kaiser criterium (eigenvalues
above 1) in all four samples, with factor loading ranging 0.59-0.89, 0.69-0.87, 0.70-0.86, and
0.60-0.88, in the German, Israeli, Polish, and Slovenian samples, respectively (see Table 1,
and Figure la for more details). Uniqueness ranged 0.21-0.65, 0.24-0.53, 0.26-0.50, and
0.22-0.63, for people from Germany, Israel, Poland, and Slovenia, respectively (Table 1).
Proportion of variance explained was 0.63% in German (eigenvalue 4.38), 0.64% in Israeli
(eigenvalue 4.45), 0.62% in Polish (eigenvalue 4.37), and 0.57% in Slovenian (eigenvalue
4.00) samples. In German sample, one-factor solution showed poor fit, RMSEA = 0.230
(0.205-0.248), TLI = 0.79, BIC = 227.88, x>(14) = 312.37, p <0.001. In Israeli sample, RMSEA
was 0.280 (0.258-0.301), TLI = 0.71, BIC = 395.12, x*(14) = 479.95, p < 0.001. In Polish sample,
RMSEA was 0.290 (0.268-0.310), TLI = 0.68, BIC = 449.33, x*(14) = 534.73, p < 0.001. In
Slovenian sample, RMSEA was 0.250 (0.233-0.276), TLI = 0.71, BIC = 319.11, X2(14) =404.03,
p < 0.001. Model 1 fit statistics were overall not acceptable in all four language samples.

(a) (b)
FOCVV_7 | FoCVV_5 |
FoCVV_6 | FoCVV_4 |
FOCVV_5 | FOCVV_2 |

@ FoCVV_4 FOCVV_1 |
FoCVV_3 FoCVV_7 |
FOCVV_2 |— FOCVV_6 |
FOCVV_1 |— FoCVV_3 |

Figure 1. Path diagram for (a) Model 1 with a one-factor solution and (b) Model 2 with a
two-factor solution of the fear of vaccination scale. FoCVV = item of the Fear of Coronavirus
Vaccination, RC = rotated component.
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Parallel exploratory factor analysis with the oblique Promax rotation method was
used to determine an appropriate number of factors in the next step. The analysis showed
a two-factor solution in all four countries (see Model 2 in Table 1, and Figure 1b). Factor
1 comprised items 3, 5, 6, and 7 in Germany (eigenvalue 4.48), items 3, 6, and 7 in Israel
(eigenvalue 4.57), items 1, 2, 4, and 5 in Poland (eigenvalue 4.49), and items 3, 6, and 7,
in Slovenia (eigenvalue 4.13). Factor 2 included items 1, 2, and 4 in Germany (eigenvalue
0.64), 1, 2, 4, and 5 in Israel (eigenvalue 0.75), items 3, 6, and 7 in Poland (eigenvalue
0.74), and items 1, 2, 4, and 5 in Slovenia (eigenvalue 0.78). Apart from the sample from
Germany (item 5 was loaded differently), the two-factor structure from the total sample
was replicated in three other countries, namely Israel, Poland, and Slovenia. Uniqueness
was better in Model 2 for all four samples, and more variance was explained by Model 2
in Germany (F1 = 0.64%, F2 = 0.09%), Israel (F1 = 0.65%, F2 = 0.11%), Poland (F1 = 0.64%,
F2 = 0.11%), and Slovenia (F1 = 0.59%, F2 = 0.11%). Model fit statistics were better in Model
2 (compared to Model 1) for the sample from Germany [RMSEA = 0.080 (0.046-0.108),
TLI=0.98, BIC = —21.11, x*(8) = 27.18, p < 0.001], Israel [RMSEA = 0.070 (0.040-0.103),
TLI = 0.98, BIC = —23.57, x*(14) = 24.90, p < 0.01], Poland [RMSEA = 0.100 (0.068-0.126),
TLI = 0.96, BIC = —8.16, X*(8) = 40.64, p < 0.001], and Slovenia [RMSEA = 0.080 (0.052-0.112),
TLI = 0.97, BIC = —18.13, x*(8) = 30.40, p < 0.001].

3.2. Confirmatory Factor Analysis for Fear of Vaccination Scale during T2

Table 2 shows the results of CFA for Model 1, Model 2, and Model 3. All scores demon-
strate adequate validity for all three models, regarding a high value of standardized factor
loadings, good internal consistency assessed by the Cronbach’s alpha reliability coeffi-
cient, well indicator reliability measured by composite reliability, and adequate convergent
validity achieved by average variance extracted [49,50].

Discriminant validity was tested using the Fornell and Lacker [51] criterion, comparing
the square root of the AVE with the correlation of latent constructs. The square root of
AVE for Factor 1 was 0.84, while for Factor 2 was 0.893, which was a greater value than
the correlations between Factor 1 and Factor 2 (r = 0.80, p < 0.001), confirming good
discriminant validity for two-factor solution [53]. Divergent validity was also adequately
using the heterotrait-monotrait (HTMT) ratio of correlation [52], which was 0.80 in the
study (so lower than the threshold of 0.85, as recommended by Kline [53]. The two factors
of the FOCVVS are distinct constructs from each other.

The following fit indices were examined in the study to test the construct validity of
models: x2/df (relative chi-square), comparative fit index (CFI), standardized root mean
squared residual (SRMR), and root mean square error of approximation (RMSEA). The fit
indices were poor in Model 1, while they showed an adequate structure in Model 2 and
Model 3 (see Table 3), considering combinational rules with RMSEA < 0.06, SRMR < 0.08,
and CFI > 0.95 [54]. Furthermore, the Akaike information criterion (AIC) and the Bayesian
information criterion (BIC) were used to compare models. Model 1 differed strongly from
Models 2 and 3, showing much poorer Model 1 complexity than Model 2 and Model 3.
Weak evidence was found for better performance of Model 3 in comparison to Model 2
(AIC and BIC were slightly lower in Model 3). Therefore, the second-order two-factor
Model 3 was selected for further multigroup analysis since the best fitted for the data (see
Figure 2 for more details).

As a sensitivity analysis, we conducted CFA separately for each country-related
sample at the second measurement (T2). The EFA showed at T1 that item 5 (“When I
watch news and stories about a vaccine for COVID-19 on social media, I become nervous
or anxious”) loaded to physiological symptoms of fear of coronavirus vaccination in the
German sample, in contrast to other languages, in which item 5 was loaded in emotional
symptoms. Therefore, in the German sample, the CFA was conducted twice to compare
Model 3 presented above (items 1, 2, 4 and 5 in the emotional component, and items 3,
6 and 7 in physiological) with Model 2 found in the German sample in the EFA at T1
(items 1, 2 and 4 in the emotional component, and items 3, 5, 6 and 7 in the physiological
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component). As shown in Table 4, Model 3 in CFA presented better fit indices than Model 2
in EFA for the German language. Additionally, Model 3 in CFA showed a good fit for the
other languages.

Table 2. Results of the confirmatory factor analysis for Fear of Coronavirus Vaccination Scale.

Model Latent Construct Item Loadings ot CR AVE
FoCVV_1 0.72 ***
FoCVV_2 0.71 ***

FoCVV_3 0.86 ***
1 Fear of Vaccination FoCVV 4 0.81 *** 0.93 0.93 0.65

FoCVV_5 0.79 ***
FoCVV_6 0.86 ***
FoCVV_7 0.89 ***
FoCVV_3 0.90 ***

Factor 1 e
Physiological FoCVV_6 0.86 0.93 0.91 0.71
FoCVV_7 0.971 ***
2 FoCVV_1 0.78 ***
Factor 2 FoCVV_2 0.77 ***
Emotional FoCVV 4 091 = 0.90 0.92 0.80
FoCVV_5 0.91 ***
Factor 1 0.86 ***
Fear of Vaccination Factor 2 0,93 *** 0.84 0.89 0.80
FoCVV_3 0.90 ***
Factor 1 F .
3 FoCVV_7 0.971 ***
FoCVV_1 0.78 ***
F 2 77 FE*
EFaC:f’r 2 | oCVV_ 0 0.90 0.92 0.80
motiona FoCVV_4 0.91 ***

FoCVV_5 0.91 ***

Note. o = Cronbach’s alpha, CR = composite reliability, AVE = average variance extracted, FOCVV = item of the
Fear of Coronavirus Vaccination. *** p < 0.001.

Table 3. Model fit indices.

Model x> daf x2ldf CFI SRMR RMSEA AIC BIC
1 (one-factor) 1543.504 14 110.250 0.847 0.090 0.252 1571.504  1647.829
2 (two-factor) 32.784 6 5.464 0.997 0.011 0.051 76.784 196.724

3 (second-order

32.784 6 5.464 0.980 0.011 0.051 76.058 195.998
two-factor)

Note. CFI = Comparative Fit Index, SRMR = standardized root mean squared residual, RMSEA = root mean
squared error of approximation, AIC = Akaike information criterion, BIC = Bayesian information criterion.
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Fear of Coronavirus
Vaccination

FoCW1| |FoCVV2| [FoCVV4| [FoCVV5 FoCWV3| |FoCVV6| |FoCVV7

Figure 2. Model 3 plot. FoCVV = item of the Fear of Vaccination, R = error for a latent variable,

e = error for an observed variable.

Table 4. Comparison of model fit indices between four languages.

Model Fit German Hebrew Polish Slovenian

Index Model 3 CFA Model 2 EFA Model 3 CFA Model 3 CFA Model 3 CFA

X2 (df) 6.14 (5) 33.53 (7) 12.21(6) 23.80 (6) 17.00 (5)

x? p-value 0.29 <0.001 0.06 <0.001 0.01

CFI 1.00 0.99 1.00 0.99 0.99

TLI 1.00 0.97 0.99 0.98 0.97

RMSEA 0.02 0.10 0.05 0.08 0.07
RMSEA 90%

CILB <0.001 0.06 <0.001 0.05 0.04
RMSEA 90%

CIUB 0.08 0.13 0.09 0.12 0.12
RMSEA 0.75 0.01 0.46 0.06 0.12
p-value

SRMR 0.01 0.02 0.01 0.01 0.02

AIC 7151.40 7174.80 6402.36 7181.57 7732.84
BIC 7244.22 7259.54 6491.66 7271.78 7826.36

Note. CFI = Comparative Fit Index; TLI = Tucker-Lewis Index; RMSEA = root mean square error of approximation;
CI = confidence interval; LB = lower bound; UB = upper bound; SRMR = standardized root mean square residual;
AIC = Akaike Information Criterion; BIC = Bayesian Information Criterion, CFA = confirmatory factor analysis,
EFA = exploratory factor analysis.

3.3. Multigroup Analysis of Invariance

The measurement invariance across genders and languages was examined in the
FoCVVS scores during T2 using multigroup CFA (MGCFA). Results are shown in Table 5.
The baseline model was developed separately for the total sample (Model 0, Table 5) and
for each gender (Model A = Women, B = Men) and language group (Model C = German,
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D = Hebrew, E = Polish, F = Slovenian). The baseline model for the total sample (Model 0),
separate models for women (Model A) and men (Model B), and configural Model 1 for MI
across gender, were acceptable regarding SRMR, RMSEA, CFI, and TLI, but insufficient,
when using the X2 test (p < 0.05). However, the fit indices were slightly better for women
than for men. Configural measurement invariance was confirmed, which means that the
pattern of the factor loadings on the latent variables is similar across genders. The MI metric
Model 2 (Table 5) was unchanged considering SRMR while improved regarding x?/df,
RMSEA, CFI, and TLI. Since fit indices were not worse in the metric Model 2 compared
to the configural Model 1, metric invariance was supported in the study, indicating that
constraining the loadings across groups does not significantly affect the model fit. Scalar
invariance was examined by comparing Model 3 with Model 2 (Table 5). The item intercepts
(means) are similar across genders since no worsening in fit indices was found in the study.
Scalar invariance across genders was confirmed. The strict invariance was examined by
comparing Model 4 with Model 3 (Table 5). Some fit indices %/ df and RMSEA) slightly
improved, some worsened lightly (SRMR and TLI), whereas CFI was unchanged. Since
significant differences were not found between Model 4 and Model 3, strict invariance
between women and men was also supported, which means that there is an equivalence of
item residuals of metric and scalar invariant items of the FoCVVS.

A multiple group analysis without equality constraints was also performed for each
language (Model C, D, E, and F in Table 5). Baseline models showed a very good fit for
German (Model C) and Hebrew (Model D), while an acceptable fit for Polish (Model E)
and Slovenian (Model F, Table 5). The configural MI Model 5 (Table 5) perfectly fits all
stats, including X%/ df, SRMR, RMSEA, CFI, and TLI. The configural MI Model 5 differed
significantly from the metric MI Model 6 (Table 5), which means that factor loadings were
unequal in four languages. The metric MI Model 6 differed significantly from scalar MI
Model 7 (Table 5). Furthermore, a significant difference was found between scalar MI
Model 7 and strict MI Model 8 (Table 5), indicating that the intercepts and residual variance
differed across languages. The hypothesis about metric, scalar, and strict measurement
invariance across languages was not supported in the study.

Table 5. Results of the multigroup confirmatory factor analysis to examine measurement invariance
across genders and languages.

RMSEA
2 2
Models x> @) x-/df |4 SRMR (90% CI) CFI

. 0.050
0 Baseline 32.058 (6) 5.343 <0.001 0.009 (0.034-0.068) 0.980

Gender invariance

0.048

A Women 18.952 (6) 3.159 <0.01 0.009 (0.025-0.073) 0.982
0.067

B Men 26.886 (6) 4.481 <0.001 0.013 (0.042-0.093) 0.965
. 0.041

1 MI configural 47.339 (12) 3.945 <0.001 0.009 (0.029-0.054) 0.996
. 0.034

2 MI metric 50.790 (17) 2.988 <0.001 0.009 (0.023-0.045) 0.997
0.033

3 MI scalar 50.791 (18) 2.822 <0.001 0.009 (0.022-0.043) 0.997

4 MI strict 54.341 (20) 2.717 <0.001 0.010 0.032 0.997

(0.022-0.042)
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Table 5. Cont.

Models X2 (df) x2/df p SRMR (1;(1:21/051&:11&) CFI
Country invariance

C German 6.042 (6) 1.007 0.419 0.006 (0.0869%%0 64) 1.000
D Hebrew 9.743 (6) 1.624 0.136 0.010 (0.086(15(;?080) 0.989
E Polish 21.968 (6) 3.661 0.001 0.016 (0.024?3.7113) 0.956
F Slovenian 16.387 (6) 2.731 0.012 0.017 (0.0359%?101) 0.966
5 MI configural 56.811(24) 2.367 <0.001 0.014 0. 0?5?%)2?038) 0.997
6 MI metric 159.573 (39) 4.092 <0.001 0.019 (0.05(’)6(1%]%049) 0.988
7 MI scalar 436.782 (60) 7.280 <0.001 0.019 0. 055(1%00 66) 0.962
8 MI strict 499.097 (69) 7.233 <0.001 0.022 0.060 0.957

(0.055-0.065)

Note. SRMR = standardized root mean square residual; RMSEA = root mean square error of approximation;
CI = confidence interval; CFI = Comparative Fit Index; MI = measurement invariance.

Furthermore, one-way analysis of variance (ANOVA) showed that language samples
differ in mean scores, indicating that FoOCVV was usually lower in samples from Israel
than from Slovenia, Germany, and Poland (Table S5, Supplementary Materials). The
CFA Model 3 was replicated for four languages separately: German, Hebrew, Polish,
and Slovenian. A comparison of factor loadings in Model 3 is shown in Table S6 in
Supplementary Materials. Overall, the analysis showed that the strongest loadings are
presented in Polish, German and Slovenian, and the weakest in the Israeli samples.

3.4. Concurrent Validity of the FOCVVS

Concurrent validity was examined by comparing vaccinated and unvaccinated par-
ticipants in all dimensions of fear of vaccination and well-being, separately at T1 and
T2. Considering T1 (Table S7, Supplementary Materials), unvaccinated people scored
significantly higher than those vaccinated in fear of vaccination (general, emotional, and
physiological), perceived stress, and anxiety symptoms, and they scored lower in fear
of COVID-19 and physical health (which means better health). However, when T2 was
analyzed (Table S8, Supplementary Materials), unvaccinated people showed significantly
higher fear of vaccination and better physical health (lower scores) than vaccinated people.
5till, none of the dimensions of well-being differentiated these groups.

Pearson’s correlations were performed to examine longitudinal associations between
fear of vaccination T2 and well-being dimensions T1 (Table S9, Supplementary Materials).
In the total sample (N = 1723), fear of general vaccination scores at T2 was related positively
and moderately to all three scales of vaccination fear and weakly to fear of COVID-19 three
scales, stress, anxiety, and depression. Similar associations were found for physiological and
emotional subscales, except for a negative association between emotional symptoms of fear
of vaccination and physical health (higher fear was presented in those with better health).
The same pattern of relationships was demonstrated among vaccinated and unvaccinated
participants in the total sample. Still, the association of the FoOCVVS total score with physical
health was positive in the vaccinated sample while negative in the unvaccinated group. We
can conclude that vaccination status moderates the association between fear of vaccination
and physical health in the total sample. Similar associations with the general scale of fear
of vaccination were shown for both emotional and physiological subscales, including the
pattern of a relationship with physical health. Life satisfaction was unrelated to fear of
vaccination, except for a marginal negative association with the emotional subscale.
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Finally, multiple linear regression analysis was performed to examine the predictors
of fear of vaccination during T2 longitudinally among well-being variables at T1 (Table 6).
The results showed that fear of vaccination at the first time-points, fear of COVID-19, and
vaccination status were significant predictors of fear of vaccination at T2. Higher scores of
fear of vaccination were related to higher fear of COVID-19 and the unvaccinated status of
participants (negative association). None of the other physical or mental-health dimensions
were related to the fear of vaccination. Additionally, the interaction between physical health
and vaccination status was not significant. The model explained 49% fear of vaccination,
R =0.70, R = 0.49, F(8,1283) = 153, p < 0.001.

Table 6. Multiple linear regression for fear of coronavirus vaccination (N = 1723).

Bootstrap 95% CI Bootstrap 95% CI
Predictor b SEDb Lower Upper t P B Lower Upper
Intercept 5.38 1.11 3.20 7.56 4.84 <0.001
Fear of coronavirus 0.57 0.03 0.52 0.62 2210 <0001 056 0.51 0.61
vaccination
Fear of COVID-19 —0.02 0.08 —0.19 0.14 —0.27 0.788 —0.01 —0.05 0.04
Physical health 0.09 0.03 0.03 0.15 3.05 0.002 0.08 0.03 0.13
Life satisfaction 0.01 0.03 —0.05 0.06 0.30 0.761 0.01 —0.04 0.05
Stress 0.02 0.03 —0.04 0.09 0.70 0.485 0.02 —0.04 0.08
Anxiety —0.02 0.06 —0.14 0.10 —0.26 0.797 —0.01 —0.10 0.08
Depression 0.04 0.05 —0.06 0.13 0.78 0.436 0.03 —0.05 0.12
Vaccination status —291 0.32 —3.54 —2.29 —9.15 <0.001 —0.40 —0.48 —0.31

Note. CI = confidence interval.

4. Discussion

This study confirmed that the fear of vaccination scale has good psychometric prop-
erties, and this is a valid measure to examine emotional and physiological symptoms of
fear of vaccination in German, Hebrew, Polish, and Slovenian languages. The two-factor
structure (with items 1, 2, 4, and 5 on the emotional symptoms scale and items 3, 6, and
7 on the physiological symptoms) was replicated and confirmed in Hebrew, Polish, and
Slovenian languages using EFA at T1 measurement and CFA at T2. The two-factor structure
with emotional and physiological components is consistent with previous studies regarding
the original Fear of COVID-19 Scale [29-31]. However, this structure was not confirmed in
the German language using EFA at T1 since item 5 loaded into physiological symptoms
of the FOCVVS, instead of emotional symptoms as in the other languages and previous
studies [29-31]. Previously, Malas and Tolsa [24] excluded item 5 from the newly adapted
FoCV-19S to Vaccination Fear Scale (VFS-6) because of unacceptable loading weight (<0.50).
It is important to note that in the Spanish language, item 5 was almost equally loaded to
factors F1 and F2 (0.46 and 0.44, respectively). Therefore, more research is necessary to
examine the FOCVVS in various populations to test whether item 5 should be removed
from the scale in the future, avoiding its unclear role in the structure. On the other hand,
CFA at T2 showed a better fit for Model 3, shared for all other countries in this study, than
for Model 2 found in EFA during T1. Therefore, we can conclude that a two-factor solution
with original emotional and physiological symptoms scales showed the best structure for
the FoCVVS.

Comparing one-factor and two-factor models using EFA in four language-related
samples, the acceptable fit was shown only for the two-factor solution. However, when
CFA was conducted, the hierarchical second-order Model 3 was better than one-factor
Model 1 and parallel two-factors Model 2. Therefore, three composite scores can be used in
future studies: (1) a general scale of the FOCVVS (items 1-7); (2) an emotional symptoms
subscale (items: 1, 2, 4, and 5), and (3) physiological symptoms subscale (items: 3, 6,
and 7). Fit indices were appropriate for the second-order two-factor structure, and both
convergent and discriminant validity of the general factor and both subscales were very
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good. Furthermore, gender invariance was confirmed in the study, indicating that women
and men equally understand the content of the FoCVVS.

In contrast, country heterogeneity was found in metric, scalar, and strict measurement
invariance analyses, showing that the scale is sensitive to cross-cultural contexts. The
multigroup CFA at T2 showed configural measurement invariance for the expected Model
3 structure (with items 1, 2, 4, and 5 on the emotional symptoms scale, and items 3, 6,
and 7 on the physiological symptoms scale) across countries. The same conclusion was
derived from replicated CFA Model 3 separately for each language-related sample since
the CFA showed good fit indices for German, Hebrew, Polish, and Slovenian languages.
Therefore, we can state that the two-factor structure is the same, independent of country
and gender. However, further metric, scalar, and strict invariance analyses showed that
Model 3 differs across languages. We found the strongest loadings in Polish, German,
and Slovenian languages and the weakest in Hebrew. Regarding intercepts of particular
FoCVV items, the mean score of fear of vaccination items was usually significantly lower
in samples from Israel than from Slovenia, Germany, and Poland. A systematic review and
meta-analysis showed previously that mean scores of the total fear of COVID-19 (measured
using FoCV-19S) differs across continents, with the highest levels in Asia and the lowest in
Australia [33]. The differences in fear of COVID-19 mean scores are related to restriction
levels in different countries and various methods of coping with the pandemic. The
present results may also be related to the number of vaccinated people [12]. Vaccination
frequency was more than twice as high in Israel as in Germany, Poland, and Slovenia
during the data collection, which to some extent may depend on the quality and degree of
organization of health services in different countries, greater or lesser trust to the health
service, public administration, and institutions, or differences in the dissemination of
knowledge about vaccinations and promoting pro-health behavior. Our previous research
showed that trust in institutions was a positive predictor of FoCV-19S, and this relationship
was moderated by country [57]. More research is required to examine associations between
fear of vaccination and country-specific health-related variables worldwide to explain
cross-cultural differences.

Previous research showed that countries and geographic regions of the world differ in
vaccination prevalence rates [10,11]. Pandey et al. [58] showed that vaccination is related to
many factors that affect populations” physical and mental health worldwide. Emotional
and behavioral reactions of individuals and communities to the COVID-19 pandemic were
determined by stress related to changes in work and school places and numerous restric-
tions during following lockdowns (like social distancing). Several social determinants
and disparities contribute to differences in mental stress of various populations, including
the disproportionate burden of COVID-19 on racial and ethnic minorities and undocu-
mented immigrants with access to quality health care, safe housing, education, or social
and community context. Disproportions of disadvantaged groups in various countries may
affect multiple emotional and physiological responses to COVID-19 vaccination, including
increased fear of vaccination. Beside socio-economic factors, psychological factors also
contribute to vaccine hesitancy, such as health-related and protective behavior, beliefs,
perception, and attitude toward vaccination. It is plausible that all these factors are also
country-specific. Unfortunately, international studies are sparse and lack reviews and
meta-analyses in the global context. Further cross-cultural research should collect various
socio-economic, political, and psychological variables to explain vaccination, especially in
the context of fear of vaccination.

The concurrent validity of the FOCVVS showed that the scale differs between vacci-
nated and unvaccinated participants and is associated with several dimensions of well-
being. This study showed that unvaccinated participants scored higher in the total fear
of vaccination and subscales of emotional and physiological symptoms of fear than those
vaccinated (at both time-points T1 and T2). In addition, vaccination status was a significant
predictor of fear of vaccination in the regression analysis. These results are consistent with
previous studies, showing that fear of vaccination-related harm and side effects is the cru-
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cial reason to refuse vaccination [4,6-9,13-19]. Alzubaidi et al. [59] recommended reducing
fears about the adverse effects of vaccination as a prevention or intervention strategy to
increase COVID-19 vaccination uptake. Future promotion actions in mass media should
present reliable statistics and data on the prevalence of side effects and be more focused on
the beneficial effects of vaccination to decrease the fear of vaccination in populations.

This study indicates that during the first time-point, unvaccinated people had better
physical health and fewer emotional symptoms of fear of COVID-19. Still, simultaneously
they had higher stress and anxiety compared to vaccinated participants. These results
are partially consistent with other evidence. Higher stress and anxiety were reported in
unvaccinated than in vaccinated people previously [34,35]. Considering the association
between fear of vaccination and fear of COVID-19, both current and previous research
are inconclusive. Babicki et al. [34] found higher fear of COVID-19 in unvaccinated,
and Galanis et al. [14] in vaccinated individuals, which seems more consistent with our
study. Furthermore, Lo Moro et al. [60] did not find a significant relationship between
fear of COVID-19 and hesitancy to receive vaccination against COVID-19. On the other
hand, correlation analysis showed in this study a positive association between fear of
vaccination T2 and fear of COVID-19 T1 in both vaccinated and unvaccinated people.
Finally, fear of COVID-19 T1 was a positive predictor of fear of vaccination T2, supporting
here longitudinally the positive association between these variables. It seems rational that
negative emotions such as stress, anxiety, and fear are generalized into various health-
related dimensions, such as vaccination or coronavirus risk. However, we need more
research to check whether the inconsistency between studies is country-specific, related to
various phases of the pandemic, or other factors.

Better physical health among unvaccinated adults than vaccinated was found at T1
and T2. In contradiction to our findings, previous studies have shown better health among
vaccinated people than in unvaccinated [34,35]. Our result may mean that unvaccinated
individuals are generally physically healthy and may think not to change this status quo,
which is consistent with the fuzzy-trace theory [37]. Indeed, our previous research showed
that vaccinated people demonstrate higher exposure to COVID-19, stress, coronavirus-
related PTSD, fear of COVID-19, and depression, and worse physical health and life
satisfaction, compared to unvaccinated individuals [36]. Vaccination increases anxiety
and stress in unvaccinated people, threatening their “feel okay” status. Therefore, they
have a negative attitude to vaccination and tend to avoid thinking about vaccination.
Some conspiracy theories and other irrational explanations may help decrease cognitive
discrepancy and sustain the decision not to vaccinate. Therefore, conspiracy theories and
myths on vaccination should be systematically debunked by showing scientific evidence
in mass media to promote vaccination. Additionally, media and schools should explain
mechanisms and learn the best strategies on how to cope with misinformation.

The FOCVVS can be used to measure the emotional and physiological symptoms of
fear of vaccination. People who recognize symptoms of fear can be treated to mitigate or
eliminate this state by such strategies as increasing sound scientific knowledge about vacci-
nation, training of positive thinking about the beneficial effects of vaccination, relaxation
linked with visualization of vaccination in a safe setting, learning of breath techniques,
looking for support and talking about experiences of vaccination with healthcare experts,
friends or/and family members, or looking for the support group. All these strategies can
help to decide on vaccination among undecided and hesitating people.

Although we showed strong evidence that fear of vaccination can be effectively
measured using FoOCVVS, some limitations of this study must also be described. First, the
research can be generalized to young adults between 20 and 40. It is not certain whether the
FoCVVS will also be suitable for younger or older populations. Additionally, the study was
primarily performed in European countries, so more international studies are necessary
to replicate the validity of this tool in various geographic regions of the world. The study
was conducted online, which may be related to some bias. Future studies should consider
multiple study methods (e.g., paper-and-pencil, telephone-based interviews) to triangulate
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the present results. We used vaccination status and several dimensions of well-being
to examine concurrent validation of the FoCVVS. Future studies may test associations
of the FoOCVVS with motives, perceptions, beliefs, attitudes, and other health-related or
preventive behaviors.

5. Conclusions

The FoCVVS is a reliable and validated instrument to measure emotional and physio-
logical responses to vaccination, which was confirmed in four languages: German, Hebrew,
Polish, and Slovenian (Appendix A, Tables A1-A5). The FoCVVS is recommended to be
widely used worldwide for verifying the validity of this scale in various cross-cultural and
social contexts and to examine the fear of COVID-19 as one of the crucial factors determin-
ing vaccination. Based on the FoOCVVS measurement, prevention and intervention pro-
grams focused on alleviating the fear of vaccination should be implemented at universities,
workplaces, and healthcare services. Unvaccinated people demonstrate higher fear of vacci-
nation than vaccinated individuals, so vaccination promotion programs should be focused
on decreasing the fear of vaccination and showing the beneficial effects of vaccination.
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Appendix A

SCORING: A total score is calculated by adding up each item score (items 1-7);
Emotional symptoms of fear subscale (items 1, 2, 4, and 5); Physiological symptoms of fear
subscale (items 3, 6, and 7).

Table Al. Fear of Coronavirus Vaccination Scale (FOCVVS) in the English language. Attitude
towards the Vaccination against COVID-19. Mark your answers using 1-5: 1 = completely disagree;
2 = disagree; 3 = neither agree nor disagree; 4 = agree; 5 = completely agree.

ITEM CONTENT
FoCVV_1 T am most afraid of a vaccine for COVID-19.
FoCVV_2 It makes me uncomfortable to think about a vaccine for COVID-19.
FoCVV_3 My hands become clammy when I think about a vaccine for COVID-19.
FoCVV_4 I am afraid of losing my life because of a vaccine for COVID-19.
FoCVV 5 When I watch news ar.ld stories about a vaccine f(?r COVID-19 on social

media, I become nervous or anxious.

FoCVV_6 I cannot sleep because I'm worried about taking a vaccine for COVID-19.
FoCVV 7 My heart races or palpitates when I think about taking a vaccine for

COVID-19.

Table A2. Fear of Coronavirus Vaccination Scale (FoCVVS) in the German language. Einstellung
zum COVID-19-Impfstoff. Markieren Sie Ihre Antworten auf der Skala von 1 bis 5: 1 = Ich stimme
tiberhaupt nicht zu; 2 = Ich stimme nicht zu; 3 = Neutral; 4= Ich stimme zu; 5 = Ich stimme voll und

ganz zu.
FoCVV_1 Ich habe grofste Angst vor einem Impfstoff gegen COVID-19.
FoCVV 2 Ich fithle mich unbehaglich, wenn ich tiber einen Impfstoff gegen
- COVID-19 nachdenke.
FoCVV 3 Meine Hande werden feucht, wenn ich tiber einen Impfstoff gegen
OV Y- COVID-19 denke.
FoCVV 4 Ich habe Angst, mein Leben wegen eines Impfstoffs gegen COVID-19 zu
verlieren.
FoCVV 5 Wenn ich Nachrichten und Geschichten tiber einen Impfstoff gegen
- COVID-19 in den sozialen Medien sehe, werde ich nervos oder dngstlich.
FoCVV 6 Ich kann nicht schlafen, weil ich mir Sorgen mache, einen Impfstoff
- gegen COVID-19 nehmen zu miissen.
FoCVV 7 Mein Herz rast und klopft, wenn ich daran denke, einen Impfstoff gegen

COVID-19 nehmen zu miissen.




Int. |. Environ. Res. Public Health 2022, 19, 11587

18 of 21

Table A3. Fear of Coronavirus Vaccination Scale (FoOCVVS) in the Hebrew language. '9'72 on'
7 10'NDCOVID-19 .5-71 "2 AN TN 07102 17W NAIYNA DX N0 ,NNnTNanDonx7=1
-NNNT'N2DDoN=510"0n=4"101=3 DDonK7=2

FoCVV_1

-7 o'nn T8n Than ax .1COVID-19

FoCVV_2

-7 po'n v nawnnn .2COVID-19nini '~7 2 nnia

FoCVV_3

-7 [10'N 2V AWIN INY WK NIV v o1 N9 .3COVID-19

FoCVV_4

-2 lo'n NIapua N N TaN? wein ax .4 COVID-19

FoCVV_5

-7 (o' v oM19ol NIYTNA Naix kw1 .5COVID-19 ninwna
LTININ 2%V 002 AR, NIMNANN

FoCVV_6

-2 NIRONNNN ARTIN IR 12 1w N'oxn X7 AN .6COVID-19

FoCVV_7

-7 [ONNN7 2WIN IR IWRD TVN IR NPTIN2 D19 7w 190 .7COVID-19

Table A4. Fear of Coronavirus Vaccination Scale (FOCVVS) in the Polish language. Postawa
wobec przyjecia szczepionki na COVID-19. Zaznacz swoje odpowiedzi na skali od 1 do 5,
gdzie. 1 = zdecydowanie sie NIE zgadzam, 2 = nie zgadzam sie, 3 = mam neutralne nastawienie,
4 = zgadzam sie, 5 = zdecydowanie zgadzam sie.

FoCVV_1

Bardzo boje sie szczepienia na koronawirusa.

FoCVV_2

Czuje sie nieswojo, gdy mysle o szczepieniu na koronawirusa.

FoCVV_3

Moje dlonie staja sie wilgotne, gdy mysle o szczepieniuna koronawirusa.

FoCVV_4

Boje sie, Ze strace zycie z powodu szczepienia na koronawirusa.

FoCVV_5

Gdy ogladam wiadomosci lub historie o szczepionce na koronawirusa w
mediach spotecznosciowych, denerwuje sie lub niepokoje.

FoCVV_6

Nie moge spa¢, gdyz martwie sie, Ze moge otrzymac szczepionke
na koronawirusa.

FoCVV_7

Serce wali mi jak mlotem, gdy mysle o zaszczepieniu na koronawirusa.

Table A5. Fear of Coronavirus Vaccination Scale (FOCVVS) in the Slovenian language. Odnos do
cepiva proti COVID-19. Oznacite svoj odgovor v skladu z lestvico od 1 do 5: 1 = popolnoma se ne
strinjam, 2 = se ne strinjam, 3 = nevtralno, 4 = se strinjam in 5 = popolnoma se strinjam.

FoCVV_1

Zelo se bojim cepiva proti COVID-19.

FoCVV_2

Ob razmisljanju na cepivo proti COVID-19 se po¢utim nelagodno.

FoCVV_3

Ko pomislim na cepivo proti COVID-19, se mi za¢nejo potiti dlani.

FoCVV_4

Bojim se, da lahko zaradi cepiva proti COVID-19 izgubim svoje Zivljenje.

FoCVV_5

Ko gledam novice ali zgodbe o cepivu proti COVID-19 na socialnih
omrezjih, postanem Ziv¢en/-a ali nemiren/-a.

FoCVV_6

Zaradi skrbi o cepivu proti COVID-19 ne morem spati.

FoCVV_7

Ko pomislim na to, da bi se cepil/-a proti koronavirusu, mi za¢ne srce
mocno biti oz. poskakovati.
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